
ABSTRACT
Background and Purpose: Injuries frequently occur in competitive wrestling, with the elbow joint repre-
senting about 25% of all injuries. Specific to the elbow, the ulnar collateral ligament (UCL) can be injured 
traumatically from takedowns in wrestling. In athletes with complete UCL tears, surgical management is 
often recommended with nonoperative management resulting in less favorable outcomes. The purpose of 
this case report is to present a nonoperative criterion-based rehabilitation program for a high school wres-
tler with a complete UCL tear of the elbow. 

Case Description: A 17-year-old male wrestler presented to outpatient physical therapy with a complete 
UCL tear sustained from falling on an outstretched hand during a wrestling match. He presented with 
limited elbow range of motion (ROM), medial elbow instability, and weakness of the involved shoulder and 
forearm musculature. A three staged criterion-based rehabilitation protocol was developed for this subject 
based on specific criteria, including pain, elbow ROM, arm strength, and functional outcomes.

Outcomes: The subject was treated for nine visits over six weeks, and demonstrated improvements in all 
strength tests of the involved upper extremity, with elbow flexion strength improving the most by 58%. 
Return to sport (RTS) tests were used to assess the subject’s ability to return to practice. At approximately 
eight weeks after initial injury, the subject was able to return to full participation in competitive wrestling 
with no reports of elbow pain or instability.

Discussion: Through the utilization of a criterion-based rehabilitation protocol for the nonoperative man-
agement of an UCL injury, this high school wrestler was able to safely progress back to wrestling without 
pain or instability in an accelerated time frame. Previously, no detailed rehabilitation guidelines for non-
operative management of UCL injuries in contact sports have been described. Additionally, few studies 
exist which report on the inclusion of RTS testing following an injury to the UCL of the elbow, as RTS test-
ing is optimal for determining readiness for sport. 
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BACKGROUND AND PURPOSE:
Injuries to the ulnar collateral ligament (UCL) in ath-
letic competition have become increasingly recognized 
in the last two decades, with a high incidence in throw-
ing athletes, due to the repetitive valgus stress to the 
medial elbow.1-4 Traumatic injury to the UCL can also 
occur in sports such as wrestling and gymnastics.5,6 In a 
recent epidemiological study of collegiate athletic inju-
ries, the highest rate of severe UCL injury occurred in 
wrestling (17.3/10,000 athletic events).7 Elbow injury 
rates among collegiate wrestlers have been reported 
to account for up to 28% of all injuries sustained, with 
UCL tears the most common diagnosis.2

The UCL functions to stabilize the medial elbow.5 
This ligament is made up of 3 bundles, with the ante-
rior bundle serving as the primary restraint to val-
gus stress and providing rotational stability.5  When 
contacting the ground with the elbow in extension, 
the UCL is the primary static restraint to elbow val-
gus and the external rotary moment placed on the 
joint.5 In combat sports like wrestling, athletes can 
land in this position throughout training and com-
petition, putting them at risk for injury, which can 
range from capsuloligamentous sprains to complete 
ligament tears at the elbow.2,3 Cadaveric studies 
have demonstrated that with an elbow hyperexten-
sion injury, the elbow sustains a consistent pattern 
of injury which includes tearing of the anterior joint 
capsule and UCL, as well as potential rupture of the 
wrist flexor and pronator muscles.8

Diagnosis of UCL injuries is typically made through 
diagnostic imaging, via magnetic resonance imaging 
(MRI), magnetic resonance (MR) arthrogram, and/
or ultrasound (US).9-11 Physical examination will often 
reveal tenderness at the medial epicondyle, with val-
gus laxity and/or pain with clinical testing.9,10,12-14 Asso-
ciated pathology can include soft tissue injury to the 
flexor pronator mass due to its anatomical relevance to 
the UCL, in addition to symptoms of ulnar neuropathy.9

Management of UCL injuries in athletes consists 
of either conservative or surgical options. Surgi-
cal reconstruction is most common for athletes in 
high levels of competition, especially in overhead 
athletes.9,15,16 Several surgical UCL reconstruction 
approaches have been described in the literature, of 
which most commonly harvest the palmaris longus 
tendon with or without ulnar nerve transposition.17 

A systematic review by Watson et al.18 found vary-
ing outcomes based on the available techniques, 
with return to sport (RTS) percentages ranging from 
62-92%. Surgical complications following this proce-
dure have also been reported to be as high as 20%.17,19 
The nonoperative management of UCL injuries has 
garnered less attention in the literature. Typically, 
nonoperative treatment is recommended for ath-
letes with partial UCL tears or sprains.9 Results of 
nonoperative treatment are generally poor in over-
head athletes, with a 42-50% RTS rate over a reported 
follow-up range of 13-54 weeks.20 More recently, 
Dodson et. al21 reported successful nonoperative 
rehabilitation in nine out of 10 National Football 
League (NFL) quarterbacks with a mean RTS time 
of 26.4 days. However, three of the participants were 
classified as having a complete (Grade 3) UCL rup-
ture, and averaged significantly longer (mean 67.3 
days) RTS time.21 Nicolette and Gravlee6 reported a 
successful return to full competition with a nonop-
erative approach in four out of five Division 1 gym-
nasts with UCL tears. Three of the four gymnasts in 
this case series had a Grade 2 injury or greater with 
a mean RTS time of approximately 10 weeks.6 Out-
comes from these studies suggest that the demands 
of the sport (overhead athlete vs. non-overhead ath-
lete) could have an impact on time to return to sport.

The biomechanics of throwing have been well 
described in literature, with the UCL being placed 
under the most stress during the late-cocking/early 
acceleration phase.4,22,23 Biomechanical demands of 
wrestling maneuvers are less commonly studied, how-
ever traumatic contact injuries are the most common 
mechanism for UCL injury in this population.2 Pasque 
and Hewett24 reported that injuries in wrestling often 
occur during a takedown maneuver, with the defen-
sive wrestler at greater risk, due to the intense nature 
of this action. Further, they postulated that due to the 
various takedown and defensive maneuvers available 
to wrestlers, it is difficult to accurately calculate the 
forces that are exerted on the upper extremity.24 Injury 
risk is greater during matches than practices due to 
the inherent nature of wrestling competition.2,25 

The purpose of this case report is to present a non-
operative criterion-based rehabilitation program for 
a high school wrestler with a complete UCL tear of 
the elbow. 
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followed up with an orthopedic physician three days 
after the initial injury. The orthopedist discontin-
ued the sling immobilization, prescribed right elbow 
active range of motion (ROM) exercises to tolerance 
for home, and referred the subject to physical ther-
apy. The subject was informed that the data concern-
ing his case would be submitted for publication, and 
permission was granted by both he and his parent.

Examination Findings
The subject presented to outpatient physical therapy 
18 days after the initial injury. He completed the 
Disabilities of the Arm, Shoulder, and Hand (DASH) 
questionnaire, and initial self-report pain values 
were recorded using the numeric pain rating scale 
(NPRS) (Table 1). Past medical history revealed mul-
tiple prior elbow hyperextension injuries to both the 
involved (2) and uninvolved (1) upper extremities 
from wrestling over the past three years. The subject 
stated that his prior injuries to both the involved and 
uninvolved elbows were treated conservatively with 
rest. He denied any prior neck, shoulder or wrist 
injuries. The subject was not taking any over-the-
counter or prescription medication, and he reported 
no other significant past medical history. Upon 
observation, the subject had no visible deformities 
of the upper extremity, but held his involved elbow 
in approximately 90 degrees of flexion using the sup-
port of his non-involved arm. Skin was intact with-
out any erythema or trophic changes. Sensation was 
grossly intact and capillary refill testing was nor-
mal to the right upper extremity. Reflex testing and 

CASE DESCRIPTION
A 17-year-old male (body mass index 23.41 kg/m2; 
weight class 160 pounds) presented to an outpa-
tient physical therapy clinic with complaints of right 
(dominant side) elbow pain which began approxi-
mately 2.5 weeks prior. The subject stated that he 
was participating in a high school wrestling tour-
nament when he was taken down during a match 
and fell on an outstretched hand, causing his right 
elbow to hyperextend upon landing. The match was 
immediately stopped by the match official due to the 
injury. The subject reported experiencing immediate 
pain and swelling at his right elbow, and was tem-
porarily unable to bend his elbow. He was taken to 
a local emergency department where radiographs 
were taken. The results of the radiographs were 
inconclusive due to the amount of swelling, and his 
right upper extremity was immobilized in a sling.  He 
underwent an MRI the following day, which revealed 
a complete tear of the ulnar collateral ligament, par-
tial thickness common flexor tendon tear, possible 
radial head buckle fracture with radial neck and lat-
eral humeral condyle contusion injuries, and low-
grade partial thickness tears of pronator teres and 
flexor digitorum superficialis (Figure 1). The subject 

Figure 1.  T1 Magnetic Resonance Imaging (MRI) with 
report which revealed a complete UCL tear (blue arrows) 2) 
Partial-thickness common flexor tendon tear, 3) Possible radial 
head buckle fracture with radial neck and lateral humeral 
condyle contusion injuries, 4) Low-grade partial-thickness 
tears of the pronator teres and flexor digitorum superficialis.

Table 1.  Comparison of patient self-report pain 
rating and standardized outcome measures from 
initial physical therapy evaluation to discharge  
(6 weeks).
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MRI findings. Examination results were discussed 
with the subject and his parent/guardian. Given that 
the subject’s goal was to compete in his high school 
district’s wrestling tournament in eight weeks, the 
subject, guardian, and physician had agreed to trial 
a course of nonoperative treatment without under-
going surgery. A comprehensive physical therapy 
treatment plan based on the subject’s goals for return 
to wrestling was developed utilizing a criteria-based 
progression (Table 5). 

Interventions 
In this case report, physical therapy initially pro-
gressed the subject from weeks two to three post 
injury, gradually restoring elbow active ROM and pro-
moting tissue healing and collagen reformation.26,27 
Strengthening exercises in this phase included the 
elbow flexor-pronator group, which has been shown 
to contribute to stability of the medial elbow.28 Addi-
tional strengthening addressed the elbow extensors, 
rotator cuff musculature, periscapular muscles, and 
the muscles of grip/mass grasp. In addition to the 
importance of these muscles on upper extremity 
function, stronger grip strength has been shown to be 
correlated with improved sport performance in wres-
tlers.25 Cryotherapy was applied as needed at conclu-
sion of each visit. Criteria for advancing to the next 
phase of rehabilitation included full, pain-free elbow 
flexion with minimal elbow joint swelling, as well as 
low (<3/10) pain levels with strengthening exercises.

The second phase of rehabilitation, which began at 
approximately four to five weeks following the ini-
tial injury, progressed to include plyometrics and 
advancement of total arm strength. Plyometric 

upper limb tension tests were not performed due to 
location and acuity of injury.

Upon palpation, there was tenderness noted across 
the right medial humero-ulnar joint line and bony 
landmarks, including the radial head, medial epi-
condyle, coronoid process, and olecranon process. 
The subject was tender to palpation across his right 
elbow flexor/pronator mass, triceps and biceps bra-
chii tendons with muscle guarding present. Girth 
measurements for swelling taken at the level of the 
elbow joint were 32.3 cm on the right and 31.6 cm 
on the left. A ROM assessment was performed with 
no significant motion restrictions or reproduction 
of symptoms in the subject’s cervical spine, shoul-
ders, or wrists. Right elbow active and passive ROM 
was noticeably restricted with an empty end feel for 
all end ranges. The greatest elbow ROM limitations 
were in flexion and extension respectively (Table 2). 
Elbow joint stability tests were performed and were 
positive for laxity and/or pain with valgus loading to 
the involved extremity (Table 3). A strength assess-
ment was performed using a hand-held dynamom-
eter which revealed significant deficits primarily 
with right grip strength and elbow flexion respect-
fully (Table 4). Overall, the subject’s presentation of 
medial elbow instability with associated swelling and 
concomitant loss of elbow ROM and strength was con-
sistent with his orthopedic physician’s diagnosis and 

Table 2.  Improvement in elbow active range of motion 
in degrees from initial evaluation to discharge (6 weeks).

Table 3.  Elbow joint special testing comparison from 
initial physical therapy evaluation to discharge (6 weeks).

Table 4.  Strength assessment in kilograms via hand held 
dynamometry from initial physical therapy evaluation to 
discharge (6 weeks).
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exercises initially began in a closed-kinetic-chain posi-
tion in partial weight bearing, and were progressed 
gradually into full single arm weight bearing on stable 
and unstable surfaces (Figures 2 and 3). Criteria for 
advancing to the third phase of rehabilitation, return 
to sport training, included the subject achieving 90% 
limb symmetry for elbow strength. Limb symmetry 
indices have been used as reliable progression crite-
ria in lower extremity injuries, typically utilizing a 
less than 10% difference between sides in strength 
and functional testing.29 Because limb symmetry 
indices have been shown to potentially overestimate 

function in post-operative lower extremity injuries,30 
a 90% index was used as minimum criteria for pro-
gression in this current case.

The return to sport phase was initiated at approxi-
mately six weeks following the initial elbow injury. 
In this phase, the subject began sport specific training 
for wrestling in preparation to practice with his team. 
Exercises included dynamic loading of his affected 
upper extremity in varying degrees of elbow flex-
ion, extension, pronation, and supination, progress-
ing the affected elbow’s ability to absorb a takedown 

Table 5.  Rehabilitation criteria protocol.
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stability.34 A 90% limb symmetry index on the YBT-
UQ was also used as a minimum criterion for progres-
sion to return to sport, similar to the strength index in 
the prior phase.

maneuver in a match (Figures 4-6). The Closed Kinetic 
Chain Upper Extremity Stability Test (CKCUEST) and 
the Y-Balance Test Upper Quarter (YBT-UQ) were uti-
lized as functional tools to assess readiness for return 
to sport. The CKCUEST has been shown to be a reli-
able and valid measure to assess upper limb stabil-
ity.31 A minimum score of 30 repetitions on this test 
was used as a requirement to return to sport, based 
on normative data in overhead throwers.32 This crite-
rion was used due to the high impact demands of the 
sport, the severity of subject’s injury, and his history 
of previous elbow injuries, as normative data in dif-
ferent athlete populations vary.32-35 The YBT-UQ has 
also been proven to assess dynamic upper quarter 

Figure 5.  High plank stability with weight pull. (a) The ath-
lete begins in a high plank position on a foam (unstable) sur-
face. A weighted object (kettlebell) is underneath the upper 
extremity of the stabilizing arm. (b) While stabilizing on the 
affected upper extremity, the opposite upper extremity hori-
zontally adducts and reaches for the weight while maintain-
ing proper plank alignment. (c) The weighted object is pulled 
through horizontal abduction to the opposite side. It is then 
repeated with the other arm back to starting position.

Figure 6.  Plyometric push ups. (a) The athlete begins in the 
pushup position as pictured. (b) The athlete then produces a 
powerful movement to push his body upwards, allowing his 
upper extremities to leave the floor. While in the air, he per-
forms a clap with his hands. (c) The athlete then lands his 
hands back on the floor, with varying degrees of elbow flexion 
required to stabilize his body.

Figure 2.  Single arm stability on a foam pad.

Figure 3.  High plank shoulder taps on a foam pad.

Figure 4.  Controlled fall pushup. (a) The athlete begins the 
controlled fall with elbows extended and a physio ball safely 
secured against a surface. (b) The athlete begins to accept his 
body’s weight onto the physio ball, landing with slight elbow 
flexion. (c) The athlete controls the fall through a pushup 
maneuver onto the physio ball.
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to 0 and 0 respectively. The subject’s performance 
on the CKCUEST at discharge was similar to those 
reported in healthy overhead throwing athletes 
(Table 1.32) The results of the YBT-UQ results were 
also similar when comparing the involved and unin-
volved upper extremity (Table 6).34,39 Joint integrity 
tests at discharge were only found to be positive for 
right elbow laxity with the valgus stress tests (Table 
3). The subject denied any right elbow pain at rest or 
with return to sport testing at discharge.

Following discharge from physical therapy, the sub-
ject began participating in wrestling practices with 
his high school team. Training load in practice was 
monitored by his athletic trainer, and participation 
in competitive matches was reached at approxi-
mately 1.5 weeks upon returning. Approximately 
two weeks after discharge, the Subject began expe-
riencing increased soreness in his affected elbow. 
Upon recommendation from the physical therapist 
and athletic trainer, the subject began using an elbow 
stability brace (DonJoy Bionic Elbow Brace II, Dal-
las, TX) to support him during competition. The sub-
ject was able to successfully participate in matches 
and his district tournament without any soreness, 
pain, or complaints of instability to his right elbow. 
During a phone conversation three months after dis-
charge, the subject expressed he had elected not to 
undergo surgery, and continued to train in prepara-
tion for college participation without any issues. 

DISCUSSION
This case report highlights the successful non-oper-
ative rehabilitation program of an in-season high 
school wrestler with a traumatic complete UCL tear 
at the elbow. A criterion-based physical therapy 
program was utilized which progressed the subject 
through elbow ROM, progressive strengthening, 

Explanation of Exercise Dosage
The description and exact dosage of exercise inten-
sity, frequency and duration varied throughout each 
phase of exercise. In the early phase, dosage of exer-
cise remained comparatively lower than in later 
phases due to the acuity of elbow injury, and pain. 
Overall Phase 1 training volume and resistance of 
exercise was low to moderate (1-3 sets, 6-10 repeti-
tions), and was based on pain levels (<3/10), and 
rate of perceived exertion (RPE) (<6/10). As the 
subject progressed through each phase, training vol-
ume resistance was increased to moderate to high 
levels (3-5 sets, 6-15 repetitions), as this has shown 
to improve strength compared to lower dosages.36 In 
later phases of rehabilitation (Phases 2 and 3), resis-
tance was based on repetitions in reserve (RIR).  As 
an example of how this scale was utilized, the sub-
ject was asked how many more repetitions he could 
perform at the conclusion of a set of a particular 
exercise. If the subject responded that he could per-
form zero to one more repetition of the exercise (0-1 
RIR), this would indicate that the exercise required 
maximum effort. If the subject answered that he 
could perform four or more repetitions (>4 RIR), 
then resistance or difficulty was adjusted so that he 
felt that he could perform less than 4 RIR.  The dos-
age of exercise varied based on the goal of the exer-
cise (strength, power, endurance).37 

The subject also performed a home exercise program 
two times per week to supplement his one to two 
times per week of formal physical therapy. These 
exercises were primarily strength based, and were 
adjusted throughout his course of rehabilitation in 
order to be consistent with the goals of each phase.

OUTCOMES
The subject was seen in physical therapy for a total 
of nine visits over six weeks. Table 4 presents the 
subject’s strength assessment measurements at dis-
charge, with an improvement noted in all strength 
measures in both the affected and unaffected extrem-
ity. Elbow flexion strength demonstrated the greatest 
improvement from baseline to discharge (7.9 kgs), 
followed by grip strength (6.8 kgs) in the affected 
upper extremity. The DASH questionnaire and the 
DASH Sport Score improved significantly (based on 
the minimal clinically important difference of 10.8 
points38) from initial examination from 17.5 and 100, 

Table 6.  Patient results of the YBT-UQ taken at discharge 
(6 weeks) (Limb Length- 84.4 cm).
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when compared to prior reports. In the early phases 
of physical therapy rehabilitation, exercise dosage 
remained less intense overall in order to assist with 
tissue healing and reduce swelling in this subject. 
Application of the RPE scale was used in this phase, 
along with pain and fatigue levels, as a way to moni-
tor over exertion and maintain a conducive healing 
environment.41 In later phases of rehabilitation, the 
RIR scale was used in place of the RPE scale, as it 
has also been suggested to accurately gauge exercise 
intensity.42 In these phases, the subject had lower 
comparative pain levels and was beginning plyomet-
ric and return to sport activities. Therefore, in order 
to adequately challenge the subject, the clinician 
deemed the RIR scale could more adequately dose 
the subject’s exercise intensity and volume, promot-
ing strength, stability, and endurance. With these 
principles in mind, it is important to note that the 
exact amount of repetitions and sets changed both 
during and between physical therapy sessions.

Another unique feature of this case report is that 
it is the first to incorporate return to sport testing 
as part of the RTS criteria, as previous studies have 
lacked this important facet of RTS assessment. Rel-
evant return to sport testing is crucial to provide the 
physical therapist with information for the clinical 
decision-making process. The use of these tests in 
wrestlers is particularly relevant, as both tests require 
the participant to display adequate strength and sta-
bility of both upper limbs for sport related tasks. 

Limb symmetry indices were also included in 
the criterion-based progression for the athlete. In 
general, limb symmetry indices have been well 
researched in knee injuries, in particular referring 
to muscle strength, and functional testing.29,30,43-45 
Using these principles, a 90% threshold criteria 
was utilized in this case as an objective means to 
determine readiness for sport. Further research on 
normative data may help to better quantify strength 
indices in athlete subgroups such as for wrestlers.

Upon completion of the rehabilitation protocol, the 
subject was able to resume full wrestling team activi-
ties at eight weeks, which was quicker in comparison 
to previous studies of complete UCL tears.6,10,20,21 In 
these studies, longer RTS rates were typically found 
in throwers when compared to non-throwers.6,10,20,21 

and sport-specific training. No detailed rehabilita-
tion guidelines for nonoperative management of 
UCL injuries in contact sports have previously been 
described in the literature. Therefore, the physical 
therapy program utilized in this case report was 
based on prior published studies in an effort to return 
the subject to competitive wrestling.6,9,10,15,20,21,40

Previous studies which highlighted nonoperative 
management for subjects with UCL tears have gener-
ally consisted of a short period of immobilization or 
bracing, ranging from two to six weeks, allowing for 
gradual increases in elbow ROM to tolerance.6,10,20,21 
The subject in this case was immobilized for three 
days, which is much more progressive than what 
has been described in the literature with this type of 
injury. Through discontinuing the sling earlier post-
injury, the subject was able to initiate ROM activities 
more quickly, which may have minimized impair-
ments to his elbow ROM at his initial presentation 
to physical therapy. Utilization of non-steroidal 
anti-inflammatory (NSAIDs) medication or modali-
ties have also been advocated in the early phase of 
recovery following this injury10,21 The subject in this 
case report did not receive any medication for the 
management of pain, nor were any modalities uti-
lized other than cryotherapy.

Following the initial period of immobilization, the 
interventions described in prior studies varied based 
on the reported subject population.6,10,20,21 Dodson et. 
al21 did not report any interventions beyond the ini-
tial phase of immobilization, NSAIDs, and ROM exer-
cises in NFL quarterbacks. Rettig et. al20 reported the 
use of a progressive strengthening program prior 
to returning athletes to throwing at three months, 
although no specific details for intervention timing, 
dosage, or targeted muscle groups were reported. 
Nicolette and Gravlee6 reported on the conserva-
tive management of UCL injuries in gymnasts with 
a strengthening program to target relevant elbow 
and shoulder muscle groups, however the timing 
of interventions was not reported. Additionally, no 
information was included regarding exercise dosage 
based on injury severity, criteria for progression to 
sport specific exercises, or return to sport testing.6

The inclusion of the description of exercise dos-
age is an important distinction in this case report 
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A shorter RTS rate in this case report may have 
been attributed to the shorter initial period of elbow 
immobilization. Additionally, the subject was braced 
when returning to wrestling, which may have pro-
vided increased stability of the elbow joint and 
allowed for less fear of reinjury by the subject.

LIMITATIONS
There is a general dearth of detailed research regard-
ing nonoperative management of UCL tears, leaving 
a lack of structure to guide clinicians in the manage-
ment of this population. Furthermore, there are no 
studies that discuss the correlation of upper extrem-
ity limb strength symmetry, or functional testing 
symmetry on readiness to return to sport. The lack 
of data tracking length of care before returning the 
athlete to their sport is also not well established with 
nonoperative management of UCL tears.

Additionally, in this case report, the athlete used a 
brace during competition, as he reported subjective 
improvements in stability with its use. The athlete 
did not perform any RTS testing while wearing his 
brace, giving the treating physical therapist no com-
parative data. It is therefore difficult to determine if 
the athlete would have been able to participate in the 
athletic competition without any instability while not 
wearing his brace. Consequentially, as this case rep-
resents a single athlete, it has limited generalizability.

CONCLUSION
This case report highlights the successful nonopera-
tive rehabilitation of a traumatic UCL tear in a high 
school wrestler based on existing evidence and pro-
gressive integration of advancing sport specific skills. 
The use of specific criteria, (i.e. limb symmetry indi-
ces, plyometric progressions, RTS tests) to progress an 
athlete through a return to sport rehabilitation pro-
tocol should be emphasized in subjects with similar 
presentations and in future clinical trials. The inter-
ventions chosen in this report were based on general 
biomechanical and anatomic principles and adjusted 
accordingly to address the needs of a wrestling athlete.
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